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(57) Pecfeepar 

npeAno>KeHbJ ocHOBaHnyi UJncfx£a 4>opMyn I, 
II n III, rae R-|-H; R 2 -CH 2 N(CH 3 )2; R 3 -H, 0-CH3, 
n-CH 3 , 0-OCH3, n-OCH 3 , o-N0 2 , n-N0 2 , 
nrvNO 2, KOTOpbie Mcno/ib3yK)Tcn b KaMecTee 
ycKOpHTe/ievi OTBep>KAeHkm anoKcuAHbix cmo/i. 
CoeAHHeHMfl 1,11,111 nony^araT BaaMMOAeMCTBueM 
apoMaTMMecKoro ocHOBaHi/ia lilncpc|Da (AOLU) 
cfcopwy/ibi (o-OH)C 6 H4-CH=N-C6H 4 -R 3 c 
N,N-TeTpaMeTHJiMeTnneH6ncaMHHOM b cpeae 
C i-C5-ajinc£aTnqecKoro cnupTa npn MonapHOM 
cooTHOiueHHH AOLU: 6ncaMHH: pacTBOpHT&nb 1: 
(2,1-2,5): (2,5-10,0) b TeneHne 4-18 h npn 18-120 

°C m AasneHMM 1-6 aTM. 2 c.n. <J>-nbi, 3 Ta6n. 
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(54) N.N-DIMETHYLAMINOMETHYLATED AROMATIC SCHIFF BASES AS HARDENING ACCELERATOR OF 
EPOXY RESINS. AND METHOD OF PREPARING THEREOF 

(57) Abstract: 

FIELD: chemical industry. SUBSTANCE: 
described are Schiff bases of formula I, II 
and III, wherein R<\ is H; R 2 is CH 2 N(CH 3 )2; 
R 3 is H, 0-CH3, n-CH 3l o-CH 3l n-OCH3, o-N0 2 , 
n-N0 2 . m-N0 2 , which are useful as epoxy 
resin hardening accelerators. Compounds I, 
II and III are prepared by reacting aromatic 
Schiff base of formula: 

(o-OH)C 6 H 4 -CH=N-C 6 H 4 -R3 with 
N.N-tetramethylmethylene bisamine in 
C r C 5 aliphatic alcohol at aromatic schiff 
base to bisamine to solvent molar ratio of 
1:(2.1-2.5):(2.5- 10.0) at 18-120 C and 
pressure of 1-6 atm for 4-18 h. EFFECT: 
improved properties of the title compounds. 
3 cl, 22 ex, 3 
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l/l3o6peTeHne othocmtca k opraHvmecKOii 
xhmum, 8 MacTHOCTM k cnocooy no/TyneHHfl 
N.N-AMMeTunaMUHOMeTunMpoBaHHbiM 
apOMaTMHeCKMM OCHOBaHMflM LUwctKfca 4>opMyribi 
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me Ri = H, R 2 = -CHN(CH 3 ) 2 ); 

R 3 = H, o-CH 3l n-CH 3 , n-OCH 3 , o-N0 2 , 
n-ON 2, m-N0 2 . 

KOTopwe MoryT 6biTb wcnojib30BaHw b 
Ka^ecTBe ycKopnTenei* OTBep>KAeHHfl 

3nOKCMAHblX CMOJl. 

06i4en3BecTHO ujupoKoe npuMeHeHne b 
KanecTBe ycKOpkrrenew OTBep>KAeHWfl TpeTMHHbix 
aMUHOB VHMKonaeB A.<t>. "XnMnnecKafl 
TexHO/iornfl, CBotfcTBa n npuwieHeHne 
njiacTi/wecKVix Mace", fl., JirVI, 1977, c. 5./ 
ScJxfceicn/iBHbiMH ycKopMTeriflMM npoLjecca 
OTBep>KfleHvifl anoKCHflHbix cmoji aHrviflpuflaMU 

Kap60HOBblX KUCJIOT flBJlflfOTCfl 2,4,6-TpMC 

-/AHMeTMJiaMMHOMeTnn/-4)eHOJi /Koujkmh B.P. h 
Ap. "MoHonnTHbie onoKCHAHbie, 

nonwypeiaHOBbie m nojiHscfenpHbie noKpbiTMfl 
nonoB", M., CTpofin3AaT, 1975, c. 10/ m 

2,4,6-TpMC-/AMMeTMnaMMHOIVieTMJT/-pe30pLtMH 

/Ac. CCCP N 407929/. OcHOBaHHH LUkicjxfca iok 
n peflda BUTen v\ TpeTWHHbix awnHOB TaKKe 
ncnorib3yKDTc« Ann ycKopeHHfl OTBep>KAeHHfl 
anoKcuAHbix cmoji /A.c. CCCP N 407929 nGBN 
13778877 

JlMTepaTypHbie mcto^ihukm y t Be p>KAa iot , hto 
Bee anwfcaTHHecKkie LUncJxfroBbi ocHOBaHHfl 
ycKopfiHDT peaiajwo cononMMepMaai^MM 
anoKCMAHbix cmoji. npuneM, c yBennMeHneM 
KonnMecTBa a30MeTMHOBbix rpynn, ycKopflfomaa 
cnoco6HocTb 3thx coeAHHeHnfi yBennMUBaeTca 
OKUX, 1990, B90, c.6084/. B nurrepaType He 

OnUCblBaeTCH B03MO>KHOCTb MCnOJlbSOBaHMfl 

apoMaTHMecKMX ocHOBaHutf LDncJxpa b KanecTBe 
ycKopHTejiefi hjiu caMocTOflTenbHbix 
oTBepAMTe/ieft snoKCMAHbix cmoji. Bonee Toro - 
yTBepJKAaercfl, hto a30MeTHHOBbie coeAHHennfl, 
coAep^au^ne apoMaTMMecKoe *Apo y 
TpeTkWHoro aTOMa a30Ta, JiwiueHbi 
KaTa/iMTMHecKO^ aKTHBHOCTH OKHX, 1990, B90, 
c. 6084/, b OTJiMMMe ot annc^aTMHecKnx 
ocHOBaHUM \Uv\<p(pa. 

Ha ceroAHfliUHUM A©Hb MSBecTHO 6o/ibiuoe 
KonnMecTBO M3o6peTeHnf^ no cnocooy 
nonyMeHMA xHMMMecKvix coeAMHeHMM no peaxijHM 
MaHHMxa b p«Ay apoMaTMMecKnx coeAHHeHMM. 
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OnucaH cnoco6 nojiyMeHMA npoAyKTOB 
peaKUMM MaHHwxa b p«Ay apoMan/mecKMX 
cnnpTOB, HanpuMep nonyMeHMe 2-N.N- 
/AMMeTnnaMMHOMeTvtn/-4)eHo/ia KOHAeHcau>ieM 
c^eHona, cfxipMannHa h aMMHa b cpeae 
OAHoaTOMHbix cnnpTOB C r C 5 /Chem. Ther., 
1907, N2, s. 410/ min AHOKcaHa /J. Blass, 
Bull. Chem. France, 1966, 3120/. BbixoA 
UeneBoro npoAyKTa cocTaBJiaeT 85-90% ot 
TeopuM. 

H3BecTeH cnoco6 nonyMeHun Bbiiue 
ynoMPHyTbix coeAHHeHnfi KOHAeHcai^vin cJ)eHona 
c N, N-TeTpaMeTMJiMeTnneH6ncaMMHOM 
/6ncaMMHOM/ b cpeAe opraHHnecKoro 
pacTBopnTe/ifl /A. c. CCCP N 1038339/, mto 
flBJiaeTCfl Han6onee 6nw3KMM k saflBrmeMOMy. 

HecMOTpa Ha oojibwoe Ko/innecTBO 
M3o6peTeHH« m pa3Hoo6pa3ne onucaHHbix 
cnocoooB nojiyMeHMfl npoAyKTOB peaKunn 
MaHHMxa b pflfly apoMaTWMecKvtx ocHOBaHMM, Ha 
ceroAHflLUHM^ A©Hb OTcyTCTByioT cBeAeHMR o 
nonyneHMM TaKOBbix Ann apoMaTUMecKitx 
ocHOBaHMM LUn4)4)a /AOUJ/ (fcopMyxibi 




rAe = H; R 2 = -CH 2 N(CH 3 ) 2 ; 

R 3 = H, o-CH 3l n-CH 3l o-OCH 3 , n-OCH 3 , 
o-N0 2 , , n-N02, m-NQ 2 . 

L4enbK) M3o6peTeHnn PB/uieTCfl nonyneHMe 
HOBbtX nonncjDyHKi^MOHa/ibHbix coeAHHeHMfi - 
N ,N-AHMeTMnaMMHOMeTMnnpoBaHHbix AOLL) , 
BbimeyKasaHHOtf cpopMy/ibi -, KOTopwe MoryT 
Ha^TM npMMeHeHne b KanecTBe ycKopmene^ 
ot Bep>KAeHM$? anoKCHAHbix cmoji hjim b KaMecTBe 
caMOCTOflTejibHbix BbicoKOTeMnepaTypHbix 
oTBepAHTenevi anoKCMAHbix cmoji, T.e. 

no^BJineTCfl B03MO>KHOCTb HCnOJlb30BaTb 

a30MeTMHOBbie coeAHHeHM«, coAep>Kaunne 
apoMaTunecKoe «Apo y TpeTMMHoro aTOMa 
a30Ta. 

nocTaaneHHafl uenb AOCTuraeTCfl TeM, wto 
ncxoAHbie AOlil noABepraioT B3anMOAePicTBMio c 
N, N-TeTpaMeTMji6ncaMMHOM (6MCaMMHOM) B 
cpeAe C-C anncjDa™MecKiix cnnpTos npw 
MOJibHOM cooTHOiueHMM AOUJ \ 6ncaMMH \ cnnpT t 
paBHOM 1,0 : (2,1-2,5) : (2,5-10,0), npn 
TeMnepaType 80-1 20°C m AasjieHnn 1-6 aTM. 

npoLiecc onwcbiBaeTCfl cjieAyKDi^nMn 
ypaBHeHn«Mn: 
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rfle R! = H; R 2 = -CH 2 N(CH 3 ) 2 ; 

R 3 = H, o-CH 3 , n-CH 3 . o-OCH 3 , n-OCH 3 , 
o-N0 2 , n-N02, m-N0 2 

HaMM o6napy>KeHO, hto ncnonb30BaHne 
AOCTynHoro, fleujeeoro GucaiwuHa, 3aaBneHHbie 
cooTHoujeHMfl ncxoflHbix peareHTOB m ycnoBna 
npoBeAeHUfl CMHTe30B nosBormioT nonynuTb 
aMMHOMeTMJinpoBaHHbJe apowiaTMHecKne 
OCHOBaHMfl LUklCfeCpa npaKTMMecKH c 
KOJlMHeCTBeHHblMM BblXOflSMM H BblCOKOrO 

KanecTBa. flaHHbifi cnoco6 nonyMeHMfl 
6e30TxofleH, TaK ksk pacTBOpMTe/ib bo3MO>kho 
BepHyTb b peuywn, a &b\f\enn\ou\v\\Acn b xofle 
cnHTe3a AHMeTH/iaMHH mojkho ncnoribsoBaTb 
noBTopHO. BepHyB ero Ha CTaflnio cnHTe3a 
N.N-TeTpaMeTMJiMeTuneHencaMMHa. Kawx-To 
Apyrux noooHHbix nppAyKTOB b xo^e ci/iHTe3a He 
o6pa3yercfl. 

HcxoAHbie peareHTbi aoidkhw 

cooTBeTCTBOBaTb cneAyK>mwM Tpe6o8aHMSM: 

1) cajiMi4nnanaHnnnH - (ByceB A.H. "OiHTe3 
HOBbix opraHMMecKnx peareHTOB Ana 
HeopraHMMecKoro cnHTe3a" MfY, 1972, c. 82-94); 

2) cajinm^nnAeH-napa-TOJiynAMH - TY 
6-09-06-699-75; 

3) ca/ini4nnnAeH-napa-aHM3HAHH - (ByceB 
A.l/1. M CMHTe3 HOBbix opraHMHecKnx peareHTOB 
Ana HeopraHUMecKoro cuiHTe3a" Mrv, 1972, c. 
82-94 

4) canni4nnnAeH-napa-HMTpoaHnnMH - to we 

5) canML^nnMAeH-MeTa-HMTpoaHM/iMH - to we; 

6) cani4i4M/iMAeH-opTO-HMTpoaHMriMH - to >Ke; 

7) caLnkmnnnAeH-opTO-TonynAHH - 

8) MeTaHon - TOCT 6995-77; 

9) 3T3HOJ1 - TY 6-09-1710-77; 

10) nponaHon-1 - TY 6-09-4344-77; 

11) n3onponaHon - TY 6-09-402-75; 

12) 6yTaHO/i-1 - TOCT 6006-78; 

13) 6yTaHon-2 - TY 6-09-08-1970-88; 
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14) M3o6yTaHon-1 - TOCT 6016-72; 

15) neHTaHon-1 - TY 6-09-3467-78; 

16) neHTaHon-2 - TY 6-09-3336-79. 

17) SnoKCHAHa* CMona 3fl-20, Yri606/2 - 
TOCT 10587-84; 

1 8) l^30MeTWi-TeTpa-rviApoc|)TaneBbJvi 
aHTOAPHA (MMTrOA) - TY 38.103149-85. 

CMHTe3 aMMHOMeTHnMDOBaHHblX AOliJ 

ocymecTBJifliOT AByMn cnocooaMH. 

Cnoco6 A ocymecTanHnu cneAyJoiquM 
o6pa30M. 

B Tpexropnyio KpymoAOHHyio Kon6y, 
ch a 6)Ke h Hy K) MexaHHHecKOtf Meuja/iKOfi c 
rnAP03aTBopoM, rasooTBOAHWiefl Tpy6Kofl c 
xnopKanbL4eieBbiM cpmibrpoM u o6paTHbiM 
xonoAHJibHUKOM c oxna>KAaK)mefl fiOBywKotf, 
TepMOMeTpOM, sarpywaioT pacTBopnTenb, AOUJ, 

6HCaMMH npM MX MOJlflpHOM COOTHOUJeHHH AOUJ 

oVicaMHH cnwpT = 1,0 (2,1-2,5) 
(2,5-10,0). BbiAep>KHBaK>T npM TeMnepaType 
80-1 20°C b TeneHne 12-18 nacoB. 3aTeM M3 
peaKunoHHo^ cwecH OTroHnioT pacTBopnTerib m 
ocTaTKM 6ncaMHHa. nonynatoT npo3paHHyK) 
Macnoo6pa3HyK) >KHAKOCTb ot >Ke/iToro ao 
KopuHHeBO-BMOiHesoro UBeTa. npoAyKT 
nepeoca>KAaK>T M3 cooTBeTCTByiomero 
pacTBopnTe/ifl. nocne nero aHa/iM3MpyioT u 
onpeAenntoT c|3 M3 m ko-x m m mh ecKne KOHcraHTbi. 

Cnoco6 B ocyu^ecTBJiHnu cneAyioLnuM 
o6pasoM. 

B SBToxjiaB 3arpy>KaK>T pacrBopnTenb, AOLil, 

6ncaMMH npM UX MOnflpHOM COOTHOlUeHMM AOUJ 

6ncaMMH cnupT = 1,0 (2,1-2,5) 
(2,5-10,0). BbiAepwuBaioT npM TeMnepaType 
110-130°C b TeneHne 4-8 ^acoB. 3aTeM U3 

peaKlJHOHHOfi CMeCM OTrOHHJOT paCTBOpMTe/lb M 

ocTaTKM 6ncaMMHa. FlojiyMaioT npo3pa^Hyio 
Macnoo6pa3HyK) )KMAKOCTb ot we/iToro ao 
KopuHHeBo-BnujHeBoro LjBeTa. npoAyKT 
nepeoca>KAaK)T M3 cooTBeTCTByfomero 
pacTBopnTenfl. nocne nero aHanw3MpyioT m 
onpeAertflJOT 45H3MKO-xnMMHecKne KOHcraHTbi. 
flpuMep 1. Cnoco6 A. 

B KpymoAOHHyio Kon6y eMKocTbio 100 mji, 
CHa6>KeHHyK> MexaHnnecKOM MetLiariKoft, 
ra300TBOA«iMeK Tpy6KoK c xnopKa/ibi^neBbiivi 

CjDMJlbTpOM M oGpaTHbIM XOJ1 OAHJ1 b H H KO M C 

oxna>KAa>omeii noByLUKoCi, 3arpy>KaK>T 19,7 r (0,1 
MO/ib) cannL^nnaLnaHUJiUHa, 23 r (29,1 Mn) 
3TM/iOBoro cnnpTa (0.5 wiorib) n 25,5 r (34,5 
mji) 6ncaMMHa (0,25 Monb). PeaKqwoHHyio CMecb 
npn nepeMeujMBaHMM rpeiOT b TeneHne 15 sacoB 
npn TeMnepaType 80°C. Xoa peaKi^nn 

KOHTpOn Mpy JOT C nOMOLJL^btO MHA^KaTOpHOPl 

6yMarw, cneA« 3a BbiAeneHneM AHMeTunaMUHa 
(flMA), a TaioKe no aHann3y Ha njiacTMHKax c 
cnny4>onoM (MeTOA TOHKOcno^Hoft 

xpoMaTorpac£nvi). 3aTeM OTroH«K)T Ha poropHO^ 
ycTaHOBKe pacTBopnTenb n oct3tkh 
aMMHOMeTunnpyKiunero areHTa. BbiAenjitoT 
np03pa^Hyto Macnoo6pa3Hy»o JKMAKoexb Hcerrroro 
i^BeTa. nepeoca^AaioT nonyneHHbiPi npoAyKT M3 
cooTBeTCTByHDu^ero pacTBopnTerifl. nonynaioT 
29,85 r (96% ot TeopeTunecKoro) npOAyKTa, 
xapaiaepu3yioLnerocfl cneAyKDU^MMM 
noKa3aTeriflMM. 

CoAepwaHne TMTpyeMoro a30Ta, %: HaCiAeHo 
8,68, BbNucneHo Ann 3,5-ah-(N, 

N-AMMeTHJiaMHHOMeTMJl)-N-(apMil)-6eH3anbHMMH 

-2-ona, 6pyTTO (fcopMynw C 19 H 25 ON 3 - 8,99%. 

3neMeHTHbiM aHanus: 

BbNucneHo, %: C-73,27; H-8,09; N-13,49, 

HafiAeHO, %: C-72,77; H-8,11; N-12,99. 

B MK-cneKTpe MMeioTcw: no/ioca 
nomomeHkifl 1622 cm" 1 , xapaiaepHafl An« C= 
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N-rpynnbi; rpynna nonoc cunbHOtf 

MHTeHCMBHOCTM b oonacTw 2730-2980 CM" 1 , 
xapaKTepHan Ann -CH2-N(CH 3 )2 rpynnbi. 
ripkMep 2. Cnoco6 5. 

B aBTOKnaB o6^,eMOM 100 iwi 3arpyxa}OT 
19,7 r (0,1 MO/ib) cannunnanaHnnnHa, 16 r 
(20,25 MJi) MeTwnoBoro cnnpTa (0,5 MOJib) m 
21,4 r (28,9 Mn) 6ncaMMHa (0,21 Monb). 
ABTOKnaB repMeTwanpyioT, HarpeBaioT 
peaia^noHHyio Maccy npn nepeMeujuBaHMM no 
110°C 14 BbwepjKMBaioT npn arrow TeMnepaType 4 
Maca. 3aTeM aBTOKnaB 3axona>KviBajoT ao 
1 5-20 °C m pa3repMeTM3MpoBbiBaioT. 
PeaKUMOHHyio Maccy nepenviBaioT b Kon6y h 

OTCOHfllOT paCTBOpHTe/lb M OCT3TKM 6ncaMHH3. 

BbiAanaioT npo3paMHyK) Macnoo6pa3HyK> 
KMAKOCTb wenToro LjBeTa. nepeoca>KflaK)T 
nonyMeHHbiw npoflyia ms cooTBeTCTByiomero 
pacTBopnTenw nnn cMecu pacTBopHTenefi. 
rionyMaKDT 30,25 (97,3% ot TeopeTunecKoro) 
npoAyKTa, xapaKTepn3yjou4erocfl cneflyiomnMM 
noKa3aTenflMn. 

CoAep^KaHne TMTpyeMoro a30Ta, %: HafweHo 

8,68, BbiHHcneHO Ann S.S-AM-fN, 
N-AHMeTnnaMHHOMeTnn)-N-(apnn)-6eH3anbHMMH 
-2-ona, 6pyTTO <£opMynbi C19H25ON3 - 8,99%. 

3neM6HTHbifi aHani43: 

BbiHHcneHO, %: C-73,27; H-8,09; N-13,49. 

HaMfleHO, %: C-72,87; H-8,10; N-13,01. 

B HK-cneicrpe uMeioTCH; nonoca 
nornou^eHHW 1622 cm" 1 , xapaiaepHaH A^fl C= 
N-rpynnw; rpynna nonoc cunbHotf 
MHTeHCMBHOCTM b o6nac™ 2730-2980 cm" 1 , 
xapaKTepHaa Ana -CH 2 -N(CH 3 )2, rpynnbi. 

("IpMMep 3. Cnoco6 A. 

21,1 r N-Canni4nnnAeH-ri-TonynAMHa (0,1 
Monb), 25,5 r (34,5 Mn) 6ncaMHHa (0,25 Monb) 
m 60,1 r (77 Mn) nsonponaHona (1,0 Monb) 
rpeioT npn nepeMeujuBaHMM npu 83 °C b 
TeneHne 15 MacoB. BbiAeneHne npoAyKTa 
peaKi^MM ocymecTananocb aHanorviMHO npuMepy 
1 . nonynaraT 30,2 r (92,8% c TeopeTkmecKoro) 
npoAyKTa, xapaKTepH3yjOLuerocyi cneAytoiMMMH 
noKa3aTenflMH. CoAepxaHue TMTpyeMoro a30Ta, 
%: HafiAeno - 8,38, BbiHKcneHO Ana 
3,5-AH-(N,N-AHMeTnnaMMHOMeTMn)-N-(napa-Ton 
yv\pjAuy 6eH3anbHMMH-2-ona, opyrro cfcopMynu 
C 2 oH270N 3 -8,60%. 

npMMep 4. CnocoG B. 

2-1,1 r N-Canw^nnAeH-n-TonynAHHa (0,1 
Monb), 21,4 r (28,9 Mn) CucaMMHa (0,21 Monb) 
m 16 r (20,25 Mn) MeTunoBoro cnnpTa (0,5 
Monb) HarpeBaioT b aBTOKnaBe npn 
nepeMeujuBaHMM ao 110°C h BbiAep>KviBaioT npn 
3TO& TeMnepaType 4 Maca. BbiAeneHne 
npoAyKTa peaKUMM ocymecTBnanocb 
aHanorwMHO npuMepy 2. nonynatoT 30,6 r 
(94,0% ot TeopeTMMecKoro) npoAyKTa, 
xapaKTepn3yK)iAerocfl cneAywiAHMn 
noKa3aTenflMM. CoAepxaHne TMTpyeMoro a30Ta, 
%: HafiAeHO - 8,4, BbiHucneHO Ana 3,5-ah- 
(N,N-AMMeTMnaMMHOMeTnn)-N-(napa-TonyMAMH)- 
6eH3anbMMHH-2- ona, 6pyTTO - cfcopMynu 
C 20H27ON3 - 8,6%. 

npMMep 5. Cnoco6 A. 

22,7 r N-Canuii4nnnAeH-n-aHM3MAHHa (0,1 
Monb), 25,5 r (34,5 Mn) 6ncaMMHa (0,25 Monb) 
m 37,1 r (46,1 Mn) M3o6yTaHona rpeioT npn 
100 °C b TeneHMe 12 nacoB. BbiAeneHkie 
npoAyKTa peaKi^MM ocymecTanflnti ananornHHO 
npuMepy 1. nonyMaioT 32,8 r (96,0% ot 
TeopeTMMecKoro) npoAynra, 
xapaKTepM3y»oinerocfl cneAyJoi^nMM 



noKa3aTenflMM. CoAepwcaHne TMTpyeMoro a3ora, 
%: Ha^AeHo - 7,9, BbiMncneHO Ann 3,5-ah- 
(N,N-AHMeTnnaMHHOMeTnn)-N-(napa-aHH3MAviH)- 
6eH3anbMMHH-2-ona, epyiro cJxopMynbJ 
C 2oH 27 02N 3 - 8,2%. 
5 npuMep 6. Cnoco6 6. 

22,7 r N-cannunnnAeH-n-aHM3MAHHa (0,1 
Monb), 21,4 r (28.9 Mn) OMcaMMHa n 16 r 
(20,25 Mn) MemnoBoro cnwpTa (0,5 Monb) 
HarpeBaioT b aBTOKnaBe npn nepeMetunBaHUH 

70 flO 115°C W BblAep)KMBaHDT npH 3TOM 

TeMnepaType 5 Macos. BbiAeneHMe npoAyKTa 
peaKunn ocyinecTBnHnu aHanorwMHO npuMepy 2. 
nonyMaioT 33,1 r (97,0% or TeopeTH^ecKoro) 
npoAyKTa, xapaKTepn3y»oiuerocfl cneAyiou4ViMt4 
noKa3aTen«MM. CoAep>KaHne TMTpyeMoro asoTa, 
15 %: Ha^AeHo - 8,14, BUMUcneHo Ann 3,5-am- 
(N,N-AHMeTnnaMHHOMeTnn)-N-(napa-aHH3MAHH)- 
6eH3anbHMHH-2- ona, 6pyTTO cJxopMynbi 
C 2 oH2702N 3 -8,20%. 
npuMep 7. Cnoco6 A. 

19,7 r (0,1 Monb) CannunnanaHnnnHa, 25,5 
r (34,5 win) GucaMMHa (0,25 Monb) n 16 r (0,5 
Monb) MeTunoBoro cnnpTa rpeioT b TeneHne 1 6 
MacoB npM TeMnepaType winei-ma MeTaHona 
64-65°C. nocne Hero H3 peaia^MOHHOM CMecM 
oTroHfliOT pacTBopnTenb h GucaMUH. BbiAeneHO 
25 19,5 r (99,0% ot TeopeTMMecKoro) ncxoAHoro 
cannunnanaHnnnHa. 

npuMep 8. Cnoco6 A. 

24,2 r (0,1 Monb) 

N-CanMLtunMAeH-MeTa-HMTpoaHMnnHa, 25,5 r 
(34,5 Mn) 6ncaMMHa (0,25 Monb) m 37 r (0,5 

30 Monb) 6yTaHona-1 rpeioT npn TeMnepaType 
KnneHM« peaKi^MOHHOt^ CMecu 117°C b TeMeHne 
14 nacoB. BbiAeneHne npoAyKTa peaKi^nn 
ocymecTBnflnn aHanornHHO npuMepy 1. 
nonynaiOT 32,65 r (91,7% ot TeopeTHMecKoro) 

35 npoAyKTa, xapaKTepvi3yjoLnerocfl cneAyfomnMM 
noKa3aTen«MM. CoAep>KaHne TUTpyeMoro asoTa, 
%: HafiAeHo - 7,44, BbNuoneHo An« 3,5-am- 
(N,N-AMMeTnnaMMHOMeTmi)-N-(MeTa-HMTpoaHMn 
MH^oeHsanbMMMH^-ona, 6pyrro cpopMynbi 
Ci 9 H 2 40 3 N 4 -7,89%. 

40 npMMep 9. Cnoco6 B. 

24,2 r (0,1 Monb) 

N-CannL^nnMAeH-MeTa-HMTpoaHnnnHa, 21,4 r 
(28,9 Mn) 6ncaMMHa (0,21 Monb) m 16 r (20,25 
Mn) MeTunoBoro cnnpTa (0,5 Monb) HarpeBaioT b 
aBTOKnaBe npw nepeMeiunBaHMn ao 120°C n 

45 Bbi Ae p>kh Ba k>t npn 3to« TeMnepaType 7 Macos. 
BbiAeneHne npoAyKTa peaKunn ocyiAecTBnflnn 
aHanornHHO npuMepy 2. nony^aiOT 33,5 r 
(94,0% ot TeopeTMMecKoro) npoAyKTa, 
xapaKTepM3yioiAerocn cneAy»omnMH 

SQ noKasaTenflMM. CoAep>KaHne TMTpyeMoro asoTa, 
%: Hai^AeHO - 7.54, BbmncneHO Ann 3,5-ah-(N, 
N-AMMeTnnaMMHOMeTMn)-N-(MeTa-HHTpoaHnnMH) 
-6eH3aribMMHH-2-ona, 6pyTTo cfxDpMynbi 
Ci 9 H 2 40 3 N4-7,89%. 
npuMep 10. Cnoco6 A. 

55 24,2 r (0,1 Monb) 

N-Canni4nnnAeH-napa-HMTpoaHnnkiHa, 25,5 r 
(34,5 Mn) 6ncaMMHa (0,25 Monb) n 37 r 
6yTaHona-2 (0,5 Monb) rpeioT b TeneHne 18 
nacoB npn TeMnepaType KuneHUH peaKi^kiOHHoPi 
CMecu 117°C. BbiAeneHne npoAyKTa peaKunn 
ocyii^ecTBnflnM aHanorviMHo npuMepy 1. 
flonyMaiOT 32,0 r (89.8% ot TeopeTMMecKoro) 
npoAyicra, xapaiaepusyiomerocyi cneAyiomnMH 
noKa3aTen«MM. 

CoAep>KaHvie TMTpyeMoro a30Ta, %: na^eno 
7,81, BbiMncneHO Anfl 3,5-am-(N, 
N-AMMeTMnaMMHOMeTnn)-N-(napa-HMTpoaHnniiH) 



to 

CO 

ro 
cn 

CO 

O 



-6eH3anbHMMH- 2-ona, opyTTo 0opMynbi 
Ci 9 H2403N4-7.89%. 
npuMep 11. Cnoco6 6. 

24,2 r (0,1 Monb) 

N-CannunnnfleH-napa-HHTpoaHnnnHa, 21,4 r 
(28,9 mji) 6ncaMHHa (0,21 MOJib) n 16 r (20,25 
M/i) MBTwnoBoro cnvipTa (0,5 MOJib) HarpeBaiar b 
aBTOKnaBe npw nepeMeiiJMBaHHH ao 120°C v\ 
BbiAep>KMBaK)T npu STOfi TeMneparype 8 MacoB. 
Bbi^eneHne npoAyicra peaiajHM ocyu^ecTB/iRnn 
aHanorviMHO npHMepy 2. nanyMaioT 33,1 r 
(93,0% ot TeopeTunecKoro) npoflyKTa, 
xapatcreptisyioLMerocfl cne^yioinnMH 
noKa3aTonflMU. CoAeparaHvie TUTpyeMoro a30Ta, 
%: HatffleHO - 7,83, BbwucneHO Ana 3,5-ah-(N, 
N-AMMeTnnaMMHOMeTMJi)-N-(napa-HMTpoaHnnnH) 
-6eH3anbMMMH-2- o/ia, GpyTTo cf>opMy/ibi 
C 19 H2403N 4 -7.89%. 

npMMep 12. Cnoco6 A. 

22,7 r (0,1 Monb) 

N-CannL^njiMAeH-napa-aHM3HAHHa, 25,5 r (34,5 
m/i) 6ncaMHHa (0,25 Monb) n 44,0 r (54,0 Mn) 
neHTaHona-1 (0,5 Monb) rpeioT npu 
nepeiweujuBaHnn npu TeMnepaType 137,5°C b 
TeMeHMe 15 MacoB. BbiAeneHwe npoAyicra 
peaKL^nn ocyLnecTBJiRnw aHanornHHO npMMepy 1 . 
nony^atOT 31,75 (93,0% ot TeopeTunecKoro) u 
3,8 r neHT3Hona-1, T.e. wcnonbsosaHHe 6onee 
BbicoKOKMnwmero pacTBOpMTena BeAeT k 
ycnojKHeHMKJ CTaflMM BbiAeneHHH npoAyicra. 

flpwMep 13. Cnoco6 5. 

19,7 r (0,1 MO/ib) N-CanvmnnnAeH-aHM/iMHa, 
21,4 r (28,9 Mn) 6ncaMMHa (0,21 Monb) m 37,1 
r (46,4 Mn) M3o6yTaHona (0,5 MOJib) HarpeBaioT 
b aBTOKnaBe npw nepeMeujMBaHMM ao 120°C h 
BbiAep>KMBaK)T npu stovi TeMnepaType 10 MacoB. 
BbiAeneHue npoAyKTa peaKUHH ocymecTBnRni/i 
aHanornHHO npuMepy 2. rionyMafOT 28,3 r 
(91,0% ot TeopeTunecKoro) npoAyicra, 
xapaKTepn3yK)iAerocfl cneAytomnMn 
noKa3aTeriflMM. 

CoAepwaHne TUTpyeMoro a30Ta, %: HaPiAeHO 
8,61, BbiMMcneHO Ana 3,5-am-(N, 
N-AMMeTnnaMMHOMeTMn)-N-(aHnriMH)-6eH3ajibMM 
UH-2-ona, 6pyTTo cfcopMynw C 19 H 2 50N 3 - 8,99%. 

npniwep 14. Cnoco6 A. 

22,7 r (0.1 MOJib) 

N-CannunnnAeH-napa-TOJiynAHHa, 61,26 r (82,8 
mji) 6ncaMUHa (0,6 MOJib) u 6,7 r (8,3 mji) 
6yTaHona-1 (0,09 wionb) rpeKrr npu 
nepeMeiiinBaHMM npu TeMnepaType 110°C b 
TeneHne 10 qacoB. BbiAeneHue npoAyKTa 
peaKu.nn ocymecTBJi*nw aHanoruMHO npuMepy 1 . 
rionyHajOT 10,1 r 2-rwAPOKCu-3- 
AHMeTnnaMHHOMeTnn6eH3anbAernAa n 20,5 r 

CMOJlbl He MAeHTMCjDHUMpOBaHHOrO CTDOeHHH. 
CTpoeHne nonyMeHHoro npoAyKTa AOKa3aHO 
MeTOAawin UK- n nMP-cneKTpocKonnn. B 
MK-cneKTpe Ha6n»OAaK>TCfl nomomeHH«, 
xapaKrepHbie Ana BaneHTHbix Kone6aHMM C=0 
(1663 cm" 1 ); OH (3051 cm" 1 ); N(CH 3 ) 2 (2854 m 
2768 cm" 1 ) CBH3ePi. 

nMP-cneKTp, m. a : 2,23 c, 6H(CH 3 ); 
6,81-7,47 m., 3H(ArCH); 9,75 c, 1 H(CHO); 
10,7 c, 1H(OH). 

N (tutp ) = 7,41%. 

ripuMep 15. Cnoco6 A. 

24,2 r (0,1 MOJib) 

N-Cani4i4MTiHAeH-opTO-HMTpoaHMnMHa, 25,5 r 
(34,5 mji) 6ncaMMHa (0,25 Monb) m 15 r (0,25 
Monb) nponaHona-1 rpeioT b TeMeHMe 18 nacoB 
npu TeMnepaiype KvmeHvifl peaKUMOHHOfi CMecH 
97°C. BbiAeneHne npoAyKTa peaKU,nn 
ocyi^ecTB/iRnn ananorviMHO npuMepy 1. 
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nonyMafOT 31,7 r (89,0% ot TeopemwecKoro) 
npoAyKTa, xapaicrepM3yioLnerocfl cneAyioLUMMK 
noKa3aTe/iHMM. 

CoAepwaHwe TurpyeMoro a30Ta, %: HaiiAeHO 
7,69. BbiMMcneHo Ana 3,5-am- (N, 
N-AMMeTKnaMMHOMeTwn)-N-(opTO-HHTpoaHnnnH) 
-6eH3anbMMHH- 2-ona. 6pyrro cJxjpMynbi 
Ci 9 H2403N4-7.89%. 

ripuMep 16. Cnoco6 5. 

24,2 r (0,1 Monb) 

N-CanvmnnnAeH-opTO-HHTpoaHnnnHa, 21,4 r 
(28,9 mji) CucaMMHa (0,21 Monb) m 16 r (20,25 
mji) MeTunoBoro cnnpTa (0,5 Monb) HarpeBaioT b 
aBTOKnaBe npn nepeMeiunBaHUM ao 120°C m 
BbiAepxuiBatoT npn sto^ TeMnepaType 6 MacoB. 
BbiAeneHne npoAyKTa peaKi^MM ocyu^ecTanRnn 
aHanorviHHo npuMepy 2. noxiyMaioT 33,5 r 
(94,0% ot TeopeTM^ecKoro) npoAyKTa, 
xapaKrepusyioiAerocfl cneAytou^MMn 
noKa3aTennMM. CoAepwaHHe TUTpyeMoro a30Ta, 
%: Ha^AeHO - 7,78, BbmwcneHo Ann 3,5-a^-(N, 
N-AHMeTnnaMMHOMeTnn)-N-(opTO-HHTpoaHnnnH) 
-6eH3anbMMMH-2HDna, 6pyTTO cfxopMynbi 
C 1 9 H 24 03N - 7,89%. 

npMMep 17. Cnoco6 B. 

21,1 r N-CanML^nnMAeH-o-TonynAHHa (0,1 
Monb), 21,4 r (28,9 Mn) 6ncaMMHa (0,21 Monb) 
n 16 r (20,25 m/i) MeTunoBoro cnnpTa (0,5 
Monb) HarpeBatoT b aBTOKnaBe npn 
nepeMeujMBaHMM ao 110°C m b bi as p>km Ba iot npn 
3Totf TeMnepaType 4 naca. BbiAeneHne 
npoAyKTa peaKqun ocymecTBnflnocb 
aHanornMHo npuMepy 2. flonynatoT 31,25 r 
(96,0% ot TeopeTMMecKoro) npoAyicra, 
xapaKTepn3yK)iAerocfl cn e Ay k> m n m m 

noKa3aTen«Mn. 

CoAep>KaHne TUTpyeMoro a30Ta, %: HaMAeHo 

8,4, BbiMMcneHO Ana . 3,5-ah- (N, 
N-AHMeTnnaMMHOMeTnn)-N-(opTO-TonynAHH)-oe 
HsanbMMMH-2-ona, 6pyTTO c^opMynbi 
C 2oH 29 ON 3 - 8,6%. 

ripuMep 18. Cnoco6 A. 

21,1 r N-CannunnnAeH-o-TonynAHHa (0,1 
Monb), 25,5 r (34,5 Mn) 6ncaMHHa (0,25 Monb) 
m 88,15 r (108 Mn) neHTaHona-2 (1,0 Monb) 
rpetoT npn nepeMeiunBaHnn npu t = 
1 18,5-1 19,5 °c b TeneHne 13 nacoB. 
BbiAeneHne npoAyKTa peaKi^nn 

ocyiAecTBJiflnocb aHanorn^Ho npuMepy 1. 
nonyMafOT 30.85 r (94.8% ot TeopeTHMecKoro) 
npoAyKTa, xapaicrepMsyioinerocfl cneAytoiAMMn 
noK33aTenflMM. 

CoAep>KaHMe TUTpyeMoro a30Ta, %: HaMAeHo 

8,38, BbiMMcneHO Ana 3,5-am-(N, 
N-AHMeTnnaMMHOMeTMn)-N-(opTO-TonynAMH)- 
6eH3anbMMHH-2-ona, GpyTTO cjpopMynbi 
C 2oH 2 70N 3 - 8.60%. 

ripuMep 19. Cnoco6 5. 

B aBTOKnaB o6"beMOM 100 Mn 3arpyx<aK)T 
19,7 r (0,1 Monb) cannqMnanaHnnnHa, 16 r 
(20,25 Mn) MeTunoBoro cnMpTa (0,5 Monb) n 
21,4 r (28,9 Mn) 6ncaMMHa (0,21 Monb). 
ABTOKnaB repMeTusnpyioT, HarpeBatoT 
peaKi^noHHyK) Maccy npu nepeMeujMBaHnn ao 
110°C m b b i Asp>KM b a >ot npu 3Toii TeMnepaType 3 
naca. 3aTeM aBTOKnaB 3axona>KMBafOT ao 

1 5-20 °C \A pa3repMeTM3MpOBblBaK)T. 

PeaKLtnoHHyio Maccy nepennBaioT b Kon6y m 
OTroH^iOT pacTBOpHTenb m ocTaTKM 6ncaMHHa. 
BbiAen^JOT np03paHHyio Macnoo6pa3Hyjo 
>KMAKOCTb >KenToro LiBeTa. nepeocajKAaiOT 
nonyMeHHbj^ npoAyicr H3 cooTBeTCTByioinero 
pacTBOpHTena nnn cMecu pacTBopnTeneiH. 
flonynajOT 29,5 r (94,89% ot TeopeTMMecKoro) 
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npoflyiaa, xapaKTepw3y»omerocfl cneAywmnMM 
noKa3aTe/iflMn: 

CoflepjKaHne TWTpyeMoro a30Ta, %: Hai*AeHo 
7,95, BUHMcneHO atih 3,5-ah-(N, 
N-AMMeTwnaMMHOMeTMJi)-N-(apMJi)-aeH3anbMMMH 
-2-ona, 6pyrro qbopMynu C19H25ON3 - 8,99%. 

B HK-cneKTpe wweioTCfl: nonoca 
nomoiueHMfl 1622 cm" 1 , xapaKTepHa* Ana C=N 
rpynnu; rpynna nonoc cvuibHofi nHTeHCMBHOCTw 
a oortacTH 2730-2980 cm" 1 , xapatcrepHafl Ana 
-CH2-N(CH 3 )2 rpynnbi. BbiAeneHHbiM npoAyKT 
aHann3npoBann mctoaom BbicoKoacfxfreKTViBHofi 
khakoctho8 xpOMaTorpacf)HM, pacMeT aaHHbix 
xpoMaTorpacfcMH no MeTOAy BHyTpeHHero 
CTanoapTa nosBormeT QAenaTb buboa o 
coASp)KaHMM cocraBa cMecu: 

MOHOMaHHMXOBaHHoro npoAyKra - 30%, 

AM-MaHHMXOBaHHoro npoAyicra - 70%. 

OrpoeHMe nojiyMeHHbix 
aMMHOMeTvtnMpoBaHHbix AOLU AOKa3aHO 
MeTOAaMn UK- h nMP-cneiapocKonuM, 

3JieMeHTHb!M aHaJlH30M M AaHHbIMM 

noTeHiAnoMeTpMMecKoro TUTpoBaHnfl. 

<t>H3HKO-XMMHMeCKMe KOHCT3HTbl apOMaTHHeCKMX 

a30MeTMHOB 3a»aneHHbix b npuMepax 1-19 
npuBeAeHbi b TaoriHLie 1 . 

McnbrraHne cnHTe3MpoBaHHbix 
aMUHOMeTunnpoBaHHbix AOLU B KanecTBe 
OTBepAHTejifl npoBenu no cxeMe OKriX, 1990, 
B90, 6084/: 

OTBep>KAeHne KOMno3HU,nfi M3yHann c 
noMOinbra A^04)epeH4ManbHoro TepMi/wecKoro 
ananma (flTA) b AHHaMHHecKktx ycnoBHflx npn 
CKopocru noA'beM TeMnepaTypbi 5 rpaA/MUH. Ha 
TepMorpaMMax <£nKcnpoBann TeMnepaTypy 
3K30TepMHMecKoro nuKa (T MaKC ). 

TepMOCTo^KocTb onpeAenfl/iH c noMom,bJo 
TepMorpaBMMerpuMecKoro aHanu3a (flTI~) no 
TeMnepaType Hanana noTepH Maccbi Ann 

KOMn03ML4MM, OTBepJKASHHblX B AHHaMMHeCKMX 

ycjioBuwx npii ckopoctm HarpeBa 5 rpaA/MMH, m 
no TeMnepaType 5% noTepn Maccbi Ann 

KOMnOSMUUM, OTBep>KAeHHblX B CTaTMMeCKMX 

ycnoBMflx. 

TeivinepaTypy CTeKnoBaHM* (T c ) onpeAennnn 
AnnaTOMeTpuMecKMM MeTOAOM Ha npn6ope aha 
ATA m PJf - AepnaaTorpaqbe, CHa&KeHHOM 

yCTpOMCTBOM A™ A^J" 1 a TO M eTp M H eCKHX 
M3MepeHMM. 

TennocTOMKOCTb onpeAejiRnw Ha npwoope 
Bni<a npn Harpy3Ke 49 H. 

CTenenb cujhbkw KOMnosni^noHHwx 
MaTepna/ios naxofly\nv\ aKcrpan/ipoBaHueM 
Kun^Li^MM ai^eTOHOM b annapaTe CoKcneTa b 
Tenem-ie 20 h. 

(IpuMep 20 (npoTOTMn). KoMno3Mi^nfl, 
coAep>Kamafl Ha 100 Mac.H. 3fl-20 70 Mac. m. 
HMTTOA (n3o-MeTnn-TeTparviApocpTaneBbiM 
aHrwiApuA)- KoMno3ML;nK) OTBep>KAann b 

AHHaMMMeCKOM pe)KMMe npn nOBblLUeHUM 

TeMnepaTypbi ot 1 00°C ao 350°C npH ckopoctm 
noA"beMa TeMnepaTypbi 5 rpaA/MMH. 

npuMep 21. KoMno3ML^M«, coAeparamafl Ha 
100 Mac.M. 3fl-20 70 Mac. 4. MMTRDA m 10 Mac. 
h. aMMHOMeTunnpoBaHHbix AOLLI. KoMnosHLjwo 
oTBepWAanw b AHHaMnnecKOM pewuMe npn 
ckopoctm HarpeBa 5 rpaA/MMH. 

flaHHbie AncJxtJepeHUManbHoro 
TepMUMecKoro aHann3a (flTA), pe3ynbTaTOB 
noTeHL\noMeTpMMecKoro TUTposaHun 
npeAcrraB/ieHbi b Ta6nnL^e 2. 

npuMep 22 (npoTOTMn). KoMno3nu,um, 
coAepwamafl Ha 100 Mac. m. 3fl-20 70 Mac. h. 
HMTr<J>A m 5 Mac. h. VT1-606/2. KoMno3MLjnio 
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OTBepjKAa/iM b pjA Ha m mm ecKOM pe>KMMe npn 
ckopoctm HarpeBa 5 rpaA/MMH. 

AaHHbie Term ocf)M3vmecicvix cbomctb 
snoKCMAHbix KOMno3nmiM, nojryHeHHbix mctoaom 
flTA m MeTOAOM TepMorpaBUMeTpuMecKoro 
aHajiM3a, npeAcraBneHbi Ta6nni4e 3. 

KOMnOSHLJHM C aMUHOMeTMJlUDOBaHHbiMM 

AOLU b icaMecTBe ycwopnTe/ifl oTBep«AeHnn 
cMonu 3fl-20 roTOBunwcb aHanorviHHO npuMepy 
22. Pe3ynbTaTbi npeAcraBneHbi b Ta6nnue 2. 

Ha ocHOBaHnn npeACTaaneHHbix AanHbix 
mo)kho CAenaTb buboa, hto nonyMeHbi Hoabie N, 
N-AMMeTunaMMHOMennpoBaHHbie ocHosaHMfl 
LUnct>4>a - 

3,5-AM-(N,N-AMMeTi4naMkiHOMeTMri-N-(apMJi)-6eH 
3anbHMMH-2-onbi, KOTopwe MoryT HaC^Tn 
npHMeHeHne b KanecTBe ycKopnTene^ 

OTBep)KAeHH5R SnOKCMAHblX CMOJl. 

06 nx sqbqbeKTMBHocTM b KanecTBe 
ycKOpnTeneiH peaKqun OTBep>KAeHMfl 

SnOKCMAHblX CMOJl MOKHO CyA^Tb M3 ABHHblX, 

npeACTaB/ieHHbix b Ta6nMi^ax 2 n 3. 

OopMyna M3o6peTeHM«: 

1 . N.N-flMMeTunaMMHOMeTM/iMpoBaHHbie 
apoMaTunecKne ocHOBaHMfl LUn04)a QbopMy/ibi 
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R 2 = -CH 2 N{CH3) 2 ; 

R 3 = H, 0-CH3, n-CH 3l o-OCH 3> n-OCH 3) 
0-N02, n-N02, m-N0 2 

b Ka^ecTBe ycKopnTeneft OTBep>KAeHMfl 

SnOKCHAHbJX CMOJl. 

2. Cnocoo" nonyMeHMfl 

N.N-AMMeTunaMUHOMeTunnpoBaHHbix 
a poM aT hh ecKvix ocHOBaHMM LUnc^c^a c})opMynbi 



H/MJ1H 



n/nnn 
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rAe = H; 

R 2 = -CH 2 N(CH 3 )2; 
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R 3 = H, o-CH 3l n-CH 3 , o-OCH 3 , n-OCH 3 , 
0-NO2. n-NQ2, m-N02, 

OTJlHMaiOmHtfCfl TeM, MTO apoMaTWMecKvie 
ocHOBaHMfl \l)u(p(pa (AOUJ) (fcopMynbi 
OH 



rfle R 3 = H, o-CH 3j n-CH 3 , o-OCH 3> 
n-OCH 3> 0-NO2. n-N02, m-NOs. 

noflBepraiOT B3anMOAeficTBWo c N, 
N-TeTpaMernjiMeTH/ieH6ncaMMHOM b cpe^e 
pacTBOpMTejifl, Bbi6paHHoro W3 
C rCs-anncpaTMHecKMx cnnpTOB, npn mojiaphom 
cooTHOLueHMH AOLU : 6ucaMHH : pacTBopnTe/ib 
1,0 : (2,1 - 2.5) : (2,5 - 10,0). b TeMewne 
4 - 18 m npM 80 - 120°C m 1 - 6 aTM. 
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Ta6jnma 2. YcKopeHHe peaKHHH otb cpame hhh snoKcuxmbix cmoji [32>~£0, HSO 

B npHCYXCTBHH aMHHOMeTHJTHpOBaHHHX AOm (10 Macc.H. Ha 

100 Mace. cmojuj) . 
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Ta6JiHi*a 3. Teiuio<I>H3HHecKHe cbohctbs anoKCH^Hhix komiio3huhh, 
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